A method to select for mutator DNA polymerase deltas in Saccharomyces cerevisiae.
Proofreading DNA polymerases share common short peptide motifs that bind Mg(2+) in the exonuclease active center; however, hydrolysis rates are not the same for all of the enzymes, which indicates that there are functional and likely structural differences outside of the conserved residues. Since structural information is available for only a few proofreading DNA polymerases, we developed a genetic selection method to identify mutant alleles of the POL3 gene in Saccharomyces cerevisiae, which encode DNA polymerase delta mutants that replicate DNA with reduced fidelity. The selection procedure is based on genetic methods used to identify "mutator" DNA polymerases in bacteriophage T4. New yeast DNA polymerase delta mutants were identified, but some mutants expected from studies of the phage T4 DNA polymerase were not detected. This would indicate that there may be important differences in the proofreading pathways catalyzed by the two DNA polymerases.